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CLAIMS 

1 . A method of removing bovine insulin from a liquid fat-free protei- 
nous material originating from cows milk, characterized by 

contacting the liquid fat-free proteinous material originating from 
5 cow s milk, the material having a pH of 2 to 8, at a temperature of less than 
65°C, with an adsorption resin, whereby the weight ratio of the proteinous 
material to be treated to the adsorption resin is at most 100:1, 

optionally combining with said resin treatment at least one ultra and 
dia-filtration treatment of the proteinous material, and 
10 if necessary, concentrating the so obtained liquid material into a 

protein concentrate and optionally drying to powder. 

2. A method as claimed in claim 1, characterized by using 
whey, a whey protein concentrate, skimmed milk or a casein solution, prefera- 
bly whey, as the liquid fat-free proteinous material originating from cow's milk. 

15 3. a method as claimed in claim 1 or 2, characterized by 

using a styrene-based or acrylic-based adsorption resin that is preferably mic- 
roporous, as the adsorption resin. 

4. A method as claimed in any one of claims 1 to 3, charac- 
ter i z e d in that the weight ratio of the proteinous material to be treated to 

20 the adsorption resin is suitably 10:1 to 40:1. 

5. A method as claimed in any one of claims 1 to 4, charac- 
terized by introducing the proteinous material through a column, filled with 
an adsorption resin, at a flow rate of 1 to 20 column volumes (BV)/h, suitably 6 
to 8 BV/h, at a temperature of 2 to 30°C, suitably 2 to 10°C. 

25 6. A method as claimed in any one of claims 1 to 4, charac- 

terized by contacting the proteinous material with the adsorption resin at 
a temperature of 2 to 30°C, suitably 2 to 10°C, in a mixing vessel, whereby the 
contact time under mild mixing is below 2 hours, suitably 60 minutes. 

7. A method as claimed in any one of claims 1 to 6, charac- 
30 terized by ultra and dia-filtering the liquid fat-free proteinous material 

originating from cow's milk using 5,000 to 25,000 D cut-off membranes, before 
bringing the proteinous material into contact with the adsorption resin and/or 
after the adsorption resin treatment. 

8. A method as claimed in any one of claims 1 to 7, charac- 
35 terized by pretreating the liquid fat-free proteinous material originating 
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from cow s milk, before bringing it into contact with the adsorption res,n. by 
clarifying it. suitably by m.crofiltration, ultrafiltration or centrifugation, prefera- 
bly by filtering it through 0.05 to 1.4 micrometre microfiltration membranes, 
preferably 0.1 micrometre membranes. 

5 9. A method as claimed in any one of claims 1 to 8, charac- 

terized by concentrating the liquid material, treated with the adsorption 
resin, by ultra and dia-filtration using 5,000 to 25,000 D cut-off membranes, 
suitably 10,000 D cut-off membranes, into a protein concentrate, which is op- 
tionally dried into a powder, suitably by spray or frost drying. 

10 10. A substantially bovine insulin-free, fat-free proteinous material 

originating from cow's milk, characterized by being prepared by a 
method as claimed in any one of claims 1 to 9. 

11. Use of a substantially bovine insulin-free, fat-free proteinous 
material, originating from cow's milk, and prepared by a method as claimed in 

15 any one of claims 1 to 9, as the protein part in infant formula or another spe- 
cial nutritive preparation or the raw material in consumption milk, other milk 
drinks or various milk preparations. 

12. A method of preparing a substantially bovine insulin-free infant 
formula or other special nutritive preparation or consumption milk, other milk 

20 drink or other milk preparation or a raw material therefor, character- 
ized by using a substantially bovine insulin-free, fat-free, proteinous mate- 
rial, originating from cow's milk, and prepared by a method as claimed in any 
one of claims 1 to 9 as the protein part in the preparation of a product. 
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Citations and explanations (Rule 70.7) 

The present application relates to a method for removing 
bovine insulin from a cow's milk derivative by ultra- or dia- 
filtering the derivative and mixing it with an adsorption 
resin . 

The following documents are considered relevant : 

Dl: Vaarala et al, Scand J Immunol, 1998, vol 47, no 2, pp 
131-135. 

D2 : EP-A1-601802 

The reason for removing insulin from the milk derivative is 
that bovine insulin may induce diabetes in infants. This is 
known through Dl . 

D2 describes a method for removing allergenic proteins from 
proteinaceous compositions, e.g. whey protein or casein 
solutions, through the use of proteolytic enzymes, adsorption 
resins and filtration (see page 2 line 55-page 3 line 52) . 

The method of D2 differs from the method according to the 
application in that it does not state that insulin is a 
peptide that need to be removed and in that it uses 
proteolytic enzymes to hydrolyze proteins prior to the 
filtration step . 

It was not known, at the time of publication of D2 , that 
bovine insulin in milk could lead to immunization against 
insulin. This was not disclosed until Dl was published in 
1998. It is considered obvious for a person skilled in the art 
to apply the method of D2 for removal of insulin once it is 
known that bovine insulin in milk poses a health risk to 
infants. Also, the method of the application does not 
necessarily use proteolytic enzymes to degrade proteins prior 
to the filtration step. Indeed, it is mentioned on page 3 line 
4 of the description that "the new method does not even 
, .../... 
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require protein hydrolysis" . The reason for using proteolyt ic 
enzymes in the prior art is to hydro lyze the large allergenic 
proteins so that they may be efficiently removed ( D2 page 2 
lines 29-31). Since insulin is a smaller peptide that may not 
have to be degraded in order to be removed, and since the 
hydrolyzation step produces unwanted embittering peptides, it 
is considered obvious to a person skilled in the art that the 
hydrolyzation step may be superfluous. Also, the use of 
proteolytic enzymes is not excluded in the present claims. 



The solution to the problem disclosed in Dl is consequently 
suggested by D2 and it is not considered inventive to apply 
this knowledge in order to arrive at the method according to 
claims 1-9 and 12 (claims 2-9 being technical adaptations of 
the method for the specific use of removing insulin) , the 
material according to claim 10 or the use according to claim 
11 . 
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